The quality of medical care is a potentially important determinant of health outcomes. Nevertheless, it remains an understudied area. The limited research that exists defines quality either on the basis of drug availability or facility characteristics, but little is known about how provider quality affects the provision of health care. We address this gap through a survey in Delhi with two related components. We evaluate "competence" (what providers know) through vignettes and practice (what providers do) through direct clinical observation. Overall quality, as measured by the competence necessary to recognize and handle common and dangerous conditions, is quite low albeit with tremendous variation. While there is some correlation with simple observed characteristics, there is still an enormous amount of variation within such categories. Further, even when providers know what to do they often don't do it in practice. This appears to be true in both the public and private sectors but for very different, and systematic, reasons. In the public sector providers are more likely to commit errors of omission-exert less effort compared to their private counterparts. In the private sector providers are prone to errors of commission-they are more likely to behave according to the patient's expectations resulting in the inappropriate use of medications, the overuse of antibiotics, and increased expenditures. This has important policy implications for our understanding of how market failures and failures of regulation in the health sector affect the poor.
Introduction
For all its acknowledged importance, the quality of medical care in India is not well understood. Many studies of the demand for medical services identify quality as a major determinant of facility selection and use, and that such use should contribute to improvements in health status. However, quality of care is not clearly defined beyond easily observable facility characteristics such as the availability of medicines or functioning equipment (Collier, Dercon, and Mackinnon 2003; Lavy and Germain 1994) .
1 What is less well understood, but has greater relevance for both the use and outcomes of services, is the quality of the actual advice given in clinical settings. Medicine can be bought over the counter and is not specific to particular facilities or providers. But good advice from a provider with knowledge and experience is a service that patients cannot easily obtain by themselves.
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While clearly important, it is understandable why the clinical quality of medical advice is not well studied. It is not easy to define what should be measured and even with a clear definition, measurement is hard to implement in practice. Our paper addresses this gap and presents results of research on different dimensions of quality as applied to medical caregivers in Delhi. We distinguish between quality measured as "What do medical care providers know?" and as "What do medical care providers do?" We refer to the first as "competence" and the second as "practice." The wedge between competence and practice-the relation between what they know and what they do-then raises important theoretical and empirical questions related to the structure of the health care market.
3 1 This observation is restricted to research in economics-there is a large literature on the quality of prescriptions and medication in India, starting with Greenhalgh (1987) and with more recent contributions by Kamat and Nichter (1998) and Phadke (1998) . These studies, which document the patterns of prescription and self-medication in the Indian health environment, suffer from two related problems. First (with the notable exception of Phadke 1998) there is little information linking the prescription to the characteristics of the provider. Second (partly as a result of this omission) there is little that can be said from these studies on how prescription practices can be improved, i.e., does the dramatic overuse of antibiotics stem from patient demand, overall uncertainty in the health environment, or other factors such as doctor/patient ignorance? Understanding the mechanisms that give rise to observed patterns of medication is a necessary first step in framing policy in the health sector.
2 Theoretically this refers to the difference between goods that can be traded and those that cannot. If medicine is not available in the hospital, individuals can buy it from the pharmacist. Human capital on the other hand is harder to trade-advice cannot be purchased without the presence of the doctor. Thus while free medication will lead to greater use of the facility (equivalent to a pharmacist who "sells" his medicines free of cost), the impact on health outcomes depends entirely on the quality of care imparted. 3 This article summarizes findings in two recent papers: Hammer (2003a, and 2003b) To answer these questions, we analyze two types of data collected from more than 200 medical care providers in seven neighborhoods of the city. 4 The first, on provider competence, is based on a set of "vignettes," or five hypothetical cases presented to providers who were asked what they would do in each circumstance-what questions they would ask, what examinations they would perform, and what treatments they would recommend. The second, on provider practice, was based on direct observation of their interactions with patients. Interviewers sat with providers during their clinical session for a whole day noting the number of patients, their complaints, their questions, examinations performed, and the treatments (including specific drug names). In both the public and the private sector, prices charged were recorded as well. 5 We then studied the relationship between the two sets of answers to see whether they were consistent and, if not, what other factors could explain performance.
The analysis was motivated by several concerns. The first was to see if there were major differences in competence and practice along several dimensions of provider characteristics such as their training and qualifications, their location in poorer or more affluent neighborhoods and whether they were in the public or private sector. The second concern, related to the problem of public and private sectors, was whether practice deviated from competence according to the different incentives for performance-doctors on salary have different motivations than those receiving a fee for service. The third concern was about the general ability to diagnose and deal with a spectrum of diseases ranging from common problems such as diarrhea to life-threatening conditions such as tuberculosis. Finally, we were interested in the over-use of medications, particularly of antibiotics, since it is a widely acknowledged problem in the country.
The results are depressing in at least two ways. First, overall quality as measured by the competence necessary to recognize and handle common and dangerous conditions is quite low, although it varies from very good to unimaginably low. Further, while there is some correlation with simple observed characteristics-the mean level of competence in providers with a degree in biomedicine (MBBS) or providers located in high-income neighborhoods is higher than those with other qualifications and/or located in poorer neighborhoods-there is still considerable variation within each category. Thus, it is difficult to predict the level of provider competence based solely on qualifications and location. 4 A medical care provider is defined as any individual or institution that provides medical care on a professional basis. We use the phrase "provider" instead of "doctor" since our sample includes both trained and untrained individuals.
5 Payments in public facilities were recorded but virtually none were observed-whether this reflects actual practice or the fact that we were watching is unknown.
Second, even when providers know in theory what treatment protocol to follow, they frequently deviate from the protocol in practice. This startling observation holds for both the public and private sectors but for very different, and systematic, reasons. While neither provider spends much time with their patients-averaging about three minutes per contact-public providers spend much less their than private counterparts. They ask fewer questions, do fewer examinations, and provide less treatment. Private providers do more of each. This contrast is all the more striking in that we find that patients presenting in the public sector have, on average, a longer history of illness than those in the private sector and (from a parallel household survey) this is often because they have already consulted the private sector but have failed to report improvements in their respective conditions.
Given that private providers exert more effort than their public counterparts, can one conclude that private providers are better than public? The brief answer is "not necessarily." From the patient's point of view there is a price differential that could compensate for the difference in care received. A more subtle argument stems from the recognition that in medicine, both "less is more" and "more is more" can be true, depending on the nature of the ailment. That is, there are two types of errors. Type I errors arise when providers do something when it is not called for (as in over-medication) and Type II errors arise when providers do not do something that is called for. The losses from Type I errors can be potentially large. In most disease environments, close to 80 percent of all illnesses are "self-limiting" in the sense that no medication (apart from those given for symptomatic relief) is required for a cure. Type I errors then imply large expenditures on minor ailments (with particularly dire economic consequences for the poor) and in the cases where such treatments include antibiotics or steroids, a worsening of health outcomes due to microbial resistance in the long run. We find the private sector particularly prone to Type I errors and the public sector prone to Type II errors.
To elaborate on this point further, consider the following excerpt from an interview (Das) with a popular provider in West Delhi.
"Dr. S's clinic is opposite a main road in West Delhi. The board outside advertises the services of Dr. P, a gold medal winner in the MBBS exams, but every time we have gone, we have found only Dr. S and his wife, sitting on either side of the table with an array of bottles containing tablets and syrups around them, and a mortar and pestle on the table. The clinic is always extremely busy-probably the busiest in the locality, with Dr. S estimating that he and his wife together see between 200 and 400 patients a day. Patients sit on a bench that spills into the street, and as each one is given medicine the entire group shifts forward one to make space for the latest entrant. The patient that is currently being seen gets a privileged space at the front of the bench, separating him/her by a foot or so of space from the next candidate.
Dr. S.: "What we are doing here is charity. I never charge more than Rs. 2 or so from these patients and give them the medicines free of charge." DAS: "We have seen a lot of diarrhea cases among our households these days." Dr. S.: "Yes, there is a lot of diarrhea and dysentery in this locality-what can they do as well? The water is dirty and people do not know to boil it-that's why their children are always falling sick." DAS: "So, what do you do for children with diarrhea?" Dr. S.: "What can we do? The usual things-we tell the mother to give water with salt and sugar to the baby and then also give some medicines." DAS: "Such as?" Dr. S.: "The usual-metrogyl (metronidazole), loperamide (an anticholinergic), Furoxone (furazolidone)."" DAS: "But isn't ORS enough?" Dr. S.: "Of course the WHO and others keep saying that we should only give ORS. But if I tell the mother that she should go home and only give the child water with salt and sugar, she will never come back to me; she will only go to the next doctor who will give her all the medicines and then she will think that he is better than me."
In the private sector providers feel constrained in their behavior by the nature of the market, so that even if they know the correct course of action, they may choose to act differently to cater to the patient's expectations. This is troubling since economic reasoning would lead us to expect that the highly competitive nature of the market (we found at least 70 providers within a 15-minute walk of any of the seven localities in our study) would result in "efficient" outcomes so that high quality care is provided at the lowest cost. The interview with Dr. S. as well as our data on provider-patient interactions indicate that the private market encourages incorrect treatments even among providers who are highly competent. In such an environment the relative cost of Type I and Type II errors complicates substantially the evaluation of the private versus the public sector.
Policy options in such an environment are particularly difficult to determine. For the patient who does not have any means of assessing the actual level of provider competence, "average" competence comes to be inferred from the general notion about the private sector or public hospitals (for instance, the relationship between competence and qualification or locality). Yet the variance in the level of competence combined with the difference between competence and practice implies that the actual efficacy of treatment is determined more by the type of illness a patient has than her ability to choose the most competent provider to treat it.
Thus patients with either a self-limiting illness or one that requires a referral to specialist care will generally be served better in the public sector because providers in this sector treat with fewer medicines and are likely to refer the patient to another facility in case of severe or complicated cases. If active, primary-level care is called for, however, the private sector is often the better option since the patient is likely to receive some treatment for her symptoms. However, people rarely know the exact nature of their illness before seeking advice and are hence not in a position to make an informed choice even if they were able to decipher these particular characteristics of the private versus public facilities in health care. The practical difficulties of a systematic regulatory framework for medical care are very severe. This leaves an important role for improving the ability of patients to make better choices among their options, especially since there is no dearth of potential providers to chose from in the urban Indian context. However, the problem of how to convey the appropriate information to people is daunting.
The remainder of our paper is structured as follows. Section II briefly discusses the potential sources of differences in competence and practice. Section III details the method and basic results from the measurement of competence and section IV studies the relationship between provider practice and competence. Section V concludes with a brief discussion of policy options.
II. What Does Quality Mean? Understanding Competence and Practice
Consider a provider faced with a patient with a set of symptoms, but an undiagnosed (as yet) illness. The outcome of their interaction (is the patient cured?) will clearly depend on the competence of the provider and the illness of the patient (referred to in the literature as the case mix), but will probably be affected by other factors as well. Two examples are patient compliance and provider incentives.
Compliance refers to the idea that patients may not fully comply with the provider's instructions because the cost of doing so (possibly in terms of effort) are high. As an example, depending on patient characteristics, many physicians in the United States prefer to treat patients with sexually transmitted diseases with a single-use antibiotic rather than with antibiotics that require a longer course. The former strategy is optimal when there is a high likelihood that the patient will not comply or return for future consultations.
Similarly, provider incentives relate to the idea that the current treatment of the patient affects future prospects of the provider. As an example, a physician in the public sector who has no incentive to induce the patient to return will behave differently from one in the private sector, whose future profits are directly linked to whether the patient returns for treatment (either for this or another illness) in the future.
It is important to underscore that case mix affects the relationship between competence and health outcomes. If patients with more severe diseases choose to consult more competent providers, then case outcomes will not provide a good measure of competence since competent providers are receiving a disproportionately higher number of patients with severe diseases. If selection alone were the problem, standardizing the case mix by observing the same illness in both the measurement of competence and in clinical observation, should eliminate any difference between competence and practice.
Recent literature, however, provides fairly strong evidence that other factors matter as well. Rethans and others (1991) report significant differences between competence and practice in a study where doctors were assessed through standardized patients followed by vignettes, although the authors are unable to attribute this to any one specific characteristic of the provider. Similarly, Leonard and Masatu (2003) show that physician contracts in Africa are designed to address problems arising from effort costs on the providers side and compliance costs on the patients: illnesses that require greater patient compliance are associated with contracts characterized by higher up-front payments and in-patient care. In a separate study, Leonard (2003) also documents that competence is distinct from practice, with physicians undertaking fewer physical examinations in a clinical setting compared to the same case administered through vignettes.
Our study proceeds in a similar vein. We first administered vignettes to providers in our sample in order to measure competence. These vignettes are standardized, hypothetical cases of specific diseases with some basic facts about the case. We then record what the providers ask about the history of the client and the illness, what kinds of examinations they call for (with answers anticipated and given at once), and what treatment is recommended. Further, vignettes also allowed us to standardize patient characteristics in addition to the case mix so that a measure of competence uncontaminated by other patient or provider characteristics was obtained. For instance, to control for compliance behavior the provider was informed that the patient would fully comply with all recommendations and return to the provider if required. Second, to measure practice we use direct clinical observation whereby some basic facts about each interaction between the provider and (real) patients are recorded.
These multiple sources of data on competence and practice can be used in a number of ways. As a first step we can evaluate the impact of competence on provider behavior in the clinic. Do more competent providers behave in systematically different ways, either in terms of the time spent with the patient or the likelihood of physical examinations? Next, we can examine the wedge between competence and practice. Using the questions and the treatments provided in the vignettes, we can compare responses obtained to what is undertaken in practice. While documentation alone of this difference is important, the implications either for care-seeking or health care policy remain unclear-does this wedge represent an "optimal" tradeoff between cure probabilities and the cost of effort or are their market inefficiencies that cause this difference to arise? To address this issue, we analyze how this wedge differs among different providers in our sample.
In particular, if incentives affect the behavior of providers, we expect to find that private providers are more sensitive to the patient's wants (and hence getting the patient to return) than their public counterparts. To the extent that this implies a higher standard of care, the welfare of the patient is enhanced. However, to the extent that this leads to the systematic over-provision of medication, or inappropriate medication, welfare is reduced. Assessing the relative impact of each in relation to provider competence becomes critical for developing public-private partnerships in health care.
III. Measuring Quality: The Method and Implications
We present our results in four sections. We start by briefly discussing the sampling and statistical methodology used to measure competence. Second, we benchmark the measure of quality obtained with treatment patterns to assess what quality means in real terms such as "a provider with a high rank in our sample will detect tuberculosis x percent of the time." We then turn to the distribution of competence across neighborhoods and income categories with a focus on the difference between public and private providers. Finally, we discuss how our competence ranks correlate with what providers do in practice. This wedge is analyzed in some detail with reference to incentives in the public and private sectors.
III.1. Sampling
The sample of providers interviewed was drawn in parallel with a longitudinal household study conducted by the Institute of Socio-Economic Research on Democracy and Development (ISERDD) in Delhi. This study followed 300 families in seven neighborhoods in Delhi with weekly visits for a period of 18 months, asking about their health problems and their provider and treatment choices. This generated a very long list of providers visited. In addition to this list, we undertook a census of providers-research staff systematically completed a basic questionnaire of all medical providers within a radius of a 15-minute walk from the edges of the neighborhood. For all providers, either visited by households in the sample or located within a 15-minute radius, a short interview was administered to check qualifications (degrees, if any, length of time in the community) and they were then part of the universe of providers chosen for more detailed interviews. A total of 571 providers formed the list frame for our sampling.
From this overall list, we randomly chose 25 providers in each of the seven neighborhoods from the first group (those visited by the households) with weights proportional to the number of visits. In addition, 10 providers who had never been visited by any of the households but were present in the provider census in each locality were randomly chosen for a total sample of 235. Vignettes and clinical observations were completed for 205; the remainder had either left the locality, were specialists (such as ophthalmologists), or did not give permission for the survey. Since we were interested in the average provider found in different localities of Delhi, our sample is not restricted only to MBBS doctors, but includes providers in other streams such as Ayurveda (BAMS or BIMS) and Unani (BUMS) practitioners as well as those who are registered practitioners but have no formal medical training (RMP or PMP).
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III.2. Assessing Competence: Methodology
Our measure of clinical competence combined techniques from two different disciplines: vignettes from the medical literature and scoring techniques from the literature on educational testing.
7 To administer vignettes we sent a pair of interviewers for each interview-one to act as the patient (or the patient's mother in the case of diarrhea) and one to record responses and to answer questions posed by the doctor that a patient would not be in a position to know such as, for example, the results of blood tests.
Each interview involved five vignettes: (1) a case of simple diarrhea for an infant; (2) a case of viral pharyngitis for an adult; (3) a case of tuberculosis; (4) a case of depression and (5) a case of pre-eclampsia (a life threatening condition of high blood pressure in a pregnant woman). Case I is included since it is a very common problem where possible serious causes must be ruled out, but treatment is limited to oral rehydration therapy (ORT). Case II is included to check for tendencies for overmedication. Case III checks for the ability to treat or refer a life-threatening infectiousness condition. Case IV also checks for tendency to over-medicate and ability to diagnose non-medical problems. Case V is a life-threatening complication of pregnancy and must be identified and referred to a hospital immediately.
For each of the cases the "patient" would start off by describing the illness. Thus in the case of diarrhea the doctor is informed that "A mother brings in an 8-month old male child to you. The mother complies with all tests and medications that you recommend and will return to you if you require." The "mother" then says "My child has been suffering from diarrhea for the last two days, and I do not know what to do." From this point on, the provider is invited to proceed exactly as he/she would with a normal patient. She may thus ask questions regarding the history of the illness as well as potential examinations (blood tests) and for each question asked, a standardized answer is provided.
When evaluating provider scores, the entire interaction is taken into account-what history questions were asked, what examinations were performed, and what treatment was given. "Appropriate" treatment was judged by three panels of physicians, two from South Asia and one from Johns Hopkins University in the United States. In each case the team of highly trained physicians who evaluated the treatments acted independently, so that consistency of the desired treatment protocol, i.e., the extent to which physicians in different epidemiological environments agreed on a standardized treatment protocol, could later be assessed through cross-rater agreements. Due to the straightforward nature of the cases, there was virtually no disagreement as to the proper course of treatment. Table 1 presents examples from these cases.
The second element of our methodology subjected the responses in the vignettes to Item Response Theory (IRT), commonly used in the literature on educational attainment. This method extracts from a battery of questions an overall measure of an underlying variable (degree of knowledge) for each of the respondents. We ended up using 79 questions-those asked frequently enough to stand up to the statistical analysis-over the Note: This table provides examples of questions that the provider had to ask and treatments that she had to provide for a positive evaluation. Weights assigned to each question were assigned through the IRT methodology as described in the test and in greater detail in Das and Hammer (2003a). five cases. This method is related to other statistical techniques such as principal components analysis or factor analysis; an important advantage is that besides an overall score for providers, the method also provides a measure of how well each question performs in being able to distinguish between good and bad providers-how difficult the question is, how easy it is to guess the right answer, and how much difference there is between good and bad providers. In the first stage weights are generated for history and examination questions as well as the treatment assessments by the expert panel through the statistical technique itself. Once weights have been generated for every question, the provider is scored on a standardized distribution with mean zero and variance one. Figure 1 shows the overall distribution of our competence measure in the entire sample along with the estimated standard error. The figure overlays the histogram of quality (on the left axis) and the standard error of our estimates. The line in the middle is our estimated quality (plotted against itself) while the curves on the extremes represent 95 percent confidence intervals. One notable feature is that we have a much easier time distinguishing among good doctors (the confidence interval around our estimate is narrow) than among bad doctors (where the interval is much wider). This is in spite of the fact that we purposely included cases with very easy answers. Virtually no one, for example, asked to check the respiratory rate for patients complaining of coughing (in the two cases-viral pharyngitis and TB). In subsequent applications, we intend to add some prompted questions to get more information on the lower tail of the distribution.
III.3. Assessing Competence: Benchmarking
What does our measure of competence mean in terms of real-life characteristics of care? Figure 2 shows the probability of receiving care that is not actually harmful as a function of our measured index of competence for each of the five cases. For an infant with diarrhea, the probability that a provider who is highly competent in our ranking provides ORT and refrains from giving antibiotics or an anticholinergic is less than 60 percent and this drops to less than 30 percent for a provider of average competence. For viral pharyngitis, where the proper action is to do nothing, we find that 80 percent of Note: This figure shows how the probability of a non-harmful treatment varies with competence. A "nonharmful" treatment is one that was graded positively by our panel of experts-the grading scheme was standardized so that a positive score referred to a treatment whereby the patient would be made "betteroff" by visiting the provider. Each curve is based on a locally weighted least-squares estimation, which does not impose any parametric restriction on the form. The figure shows, for instance, that the probabilities of non-harmful treatment in TB (which corresponds either to referral or to treatment with a standard TB kit) increase from 50 to 95 percent moving from the least to the most competent provider.
highly competent providers would refrain from providing antibiotics and this decreases to less than 40 percent for the lowest ranks.
While poor treatment in these cases arises due to Type I errors (doing something when nothing should be done), performance with regard to Type II errors is also poor. In the case of tuberculosis, extremely competent providers are able to diagnose and treat appropriately 90 percent of the time, but this drops to 70 percent for the average and to less than 50 percent for the least competent. Perhaps most troubling is the probability of diagnosing and treating pre-eclampsia. Even among the most competent providers, this never exceeds 80 percent and drops to 55 percent for the average and to less than 40 percent for the least competent. That is, if the patient relied on advice from a single provider, extremely harmful consequences would result with a 20 percent probability, even if she visited the most competent providers in our sample.
Our discussion of competence has so far concentrated on its measurement and the implications of our ranking scale for treatment. We next turn to a discussion of variation-how are providers distributed across rich and poor localities? Are there systematic differences between public and private providers? What are the typical options that a poor person faces in visiting a medical care provider?
III.4. What Does the Distribution of Competence Imply for Care?
The distribution of quality among doctors can be analyzed in several ways. One aspect of particular interest is the difference between the public and private sector. The private sector accounts for the vast majority of treatments in India as a whole and in Delhi in particular. This is well-known from the results of the 52 nd round of the NSS and is reconfirmed in the ISERDD study of households (Das and Sanchez 2003) . Perceptions of the relative quality of the two sectors vary. Some believe that health services in the private sector are better than services in the public sector, which is why the proportions going to a costly private facility are higher than those going to a free public facility, even among the poor. Others point out the high proportion of unqualified (or very minimally qualified) providers or "quacks" in the private sector that are much worse than staff in public facilities. As it turns out, everyone's prejudices are confirmed by the data.
Figure 3 decomposes figure 1 into three types of providers: (1) private MBBS degree holders, (2) private non-MBBS providers, and (3) public doctors-all of whom have an MBBS. For each graph, we overlay the kernel density of competence on the underlying histogram. The results are striking. Private doctors form two skewed distributions-MBBS doctors displaying generally high competence (with a tail off to the left) and non-MBBS doctors displaying generally low competence (with a tail off to the right). Public doctors seem to be drawn from a bi-modal distribution. One group, which happens to coincide largely with doctors in small clinics throughout the city, are somewhat better than their non-MBBS counterparts-but not by much. The other group, which generally come from larger public hospitals, are much better than either of these two groups but somewhat worse than their private MBBS counterparts-but again, not by much.
The options of patients who are poor are worse in a number of ways (Table 2) . First, on average, poorer areas have a far higher percentage of private non-MBBS doctors (79 percent for low income compared to 31 percent for the rich) who have much lower average competence than their public or MBBS counterparts. Second, even within provider categories, less competent providers choose to locate in lower-income areas. Thus, if we restrict attention to MBBS doctors only, we find that average competence in low-income areas is almost one-half standard deviation lower than in rich areas. Exactly 
Distribution of Quality
Note: This figure decomposes the distribution of competence corresponding to Figure 1 into private-MBBS, public (all MBBS) and private non-MBBS providers. The horizontal axis in all four figures corresponds to competence, and a kernel density plot is overlaid on the histogram of competence. We find that private MBBS providers are, on average, more competent than private non-MBBS providers, with public providers distributed evenly across the entire range, but bounded above by MBBS and below by non-MBBS providers in the private sector. Notably, there is also tremendous variation within qualifications-there are private MBBS providers who are worse than private non-MBBS providers, and public providers who are both better than private MBBS and worse than private non-MBBS providers.
the same results hold for non-MBBS providers, to the extent that such providers locate in richer areas, they tend to be far more competent.
While average provider competence rises with qualifications and better neighborhoods, there is tremendous variation within these categories. A simple ANOVA decomposition reveals that less than one-half of the variation (43 percent) in provider competence is accounted for by differences across neighborhoods, qualifications, and institutional affiliation (public or private), with the remainder accounted for by intralocality and intra-qualification variation. Consequently the problem of low average competence in poor localities is compounded by high variation in competence along observed dimensions (locality, qualifications, and whether the doctor is in the public sector) by the individual-a large proportion of competence is idiosyncratic so that there is no guarantee that a MBBS doctor in a rich neighborhood is, in fact, highly competent.
Given the low average competence and high variation in competence of private providers in poor neighborhoods, public doctors might be an attractive option. Unfortunately, this is not borne out by the data. For a poor individual, the differences between the public and private sector do not mean much. In poor neighborhoods, the average competence of public doctors is extremely low-this increases with income, but Note: This table shows the distribution of competence and qualifications across areas with different average incomes. The incomes were computed from a consumption survey administered to households in the ISERDD study where households were picked randomly from every community. Of the seven communities, three are low income, two are middle income, and two are high income. Large government hospitals are categorized in a separate category rather than assigned to any income group. Competence refers to the IRT measure and the percentage of total providers is computed from a census of all providers within a 15-minute walking radius of the households in the ISERDD study.
Non-MBBS private providers include (but are not restricted to) Bachelor of Ayurvedic Medicine and Surgery (BAMS), Bachelor of Integrated Medicine and Surgery (BIMS), Bachelor of Unani Medicine and Surgery (BUMS), Registered Medical Practitioners (RMP) and Practicing Medical Practitioners (PMP).
For the purpose of the study, a provider was defined as "any individual or institution providing medical care on a systematic basis."
is comparable to that of private MBBS doctors only for government hospitals. One option is to visit only government hospitals in affluent areas, which are theoretically available to anyone. In terms of observed behavior, however, low-income families rarely use these hospitals except in an emergency. Long distances, high travel costs, long waiting times and discourtesy inhibit the use of these facilities on a regular basis by the poor.
Where the two sectors differ, at least in terms of what they say they would do during the vignettes, is in the kind of treatment they provide. For diarrhea, the chances of being successfully treated (using ORT) is entirely determined by the quality of doctor and is unrelated to either their location or whether they are in the public or private sector. However, in poor areas, the vignettes indicated that good treatment is often accompanied by unnecessary drugs in the private sector, whereas in richer neighborhoods this is not the case. Similar results hold for viral pharyngitis, where providers in the public sector and rich neighborhoods are less likely (by 30 percent and 25 percent, respectively) to provide antibiotics compared to those operating privately in poor localities. Hence, in cases where the appropriate response is to do nothing or to refer, public sector providers are much more likely to respond appropriately. 8 There may be a general tendency to do less in the public sector and when that is the right thing to do, they perform better.
These results, however, are based on our measure of competence. A natural question to ask from this analysis is how competence translates into practice. Does the extent of Type I and Type II errors hold in the clinic? We turn to this question using data from direct clinical observation.
IV. What Providers Do: The Relationship between Competence and Practice
The second type of data was collected by direct observation during providers' clinical practice. Although observers were not medical professionals, and this limited our ability to judge details of the treatments, it also avoided ethical problems were a doctor to observe improper treatment. For every provider-patient interaction the observer filled in a simple form that included the number of questions the provider asked (with more details for cases of diarrhea and short-duration cough), and noted whether a physical examination took place and, if so, which examination was performed, how much time was spent with the patient, which drugs were prescribed (to be evaluated by our panel of physicians in South Asia and the U.S. afterwards), and recorded the fee charged. Of a total of 4,100 interactions observed, 1,770 observations were in public sector facilities.
What does the average patient look like and what does the average provider do?
The magic number appears to be three: The median (mean) patient arrives with 3 (8) days of illness behind him, presenting with pain, fever or cough (or some combination). In the median interaction the provider then asks 3 (3.2) questions regarding the illness and performs some examinations (which would probably involve using a stethoscope and checking the patient's temperature). The patient is then provided with 3 (2.6) different medicines (providers dispense rather than prescribe medications in 69 percent of all interactions) and the interaction is over in 3 (3.8) minutes. Patients are seldom referred (less than 7 percent), given instructions (50 percent of the time), or offered guidance regarding follow-up (35 percent of the time).
In a sense the results below on the differences between public and private providers represent a second-order problem. Clearly a key issue is the paucity of care in terms of careful diagnosis and treatment in the median interaction irrespective of whether the care was received in the public or private sector. Given that the average case in the vignettes took 15 minutes to complete (without the provider actually performing an examination) the sharply reduced consultation time is itself an indication that there are wide differences between competence and practice.
IV.1. Competence and Practice: Is There a Difference?
First, it is clear that our measure of competence does affect practice with more competent providers performing better along a number of dimensions (Table 3) . Thus, with higher competence more questions are asked, more examinations are performed, more time is spent, and more money is charged. These increases, though, are small; moving from the lowest to the highest quintile of competence increases the number of history questions by 1.8, the probability of an examination by 18 percent, and the time spent by 1 minute. Competence is thus correlated with practice. What then is the extent of the wedge?
To evaluate this gap, we compare history taking for two illnesses, both represented in the vignettes and direct clinical observation. For cases of diarrhea and cough, the observer was asked to specifically check if the provider asked about fever, vomiting and stool (in the case of diarrhea) and fever, chest pain, and expectoration (in the case of cough). Since these questions were graded in the vignettes, a direct comparison is possible, shown in figure 4. History questions refer to the number of questions regarding the illness that the provider asked the patient. An examination consists of any physical contact between the provider and the patient or the use of measuring instruments, such as a thermometer, sphygmomanometer, or stethoscope. Note that an examination only implies that the device was used, not that the device was used correctly. Fees charged refers to the total payment at the end of the interaction. Since this sample includes public providers, the increase with competence is much less than for private providers only.
Figure 4: Competence and Practice in History Taking (Diarrhea)
Note: This figure shows the probability of asking a question in the vignettes and actual observation. Three questions were both asked in the vignettes and specifically noted in observation-whether the child had a fever (top left), whether the child had experienced any vomiting (top right) and what the nature of the stool was (bottom left). The horizontal axis shows quintiles of competence and the vertical axis the probability that the question was asked in the vignettes (first bar) and in observation (second bar). The probability of asking a question increases in competence for both vignettes and observation. However, this probability is strictly lower in observation, and the gap widens with competence. Two observations stand out. First, fewer providers ask patients about these symptoms in observed interactions compared to vignettes. This decline is particularly noticeable for all the questions related to diarrhea and for the question related to fever in the case of viral pharyngitis (not shown). For instance, 50 percent of all providers ask about fever in diarrhea in the vignettes and this drops to 28 percent in observation. For viral pharyngitis, there is a dramatic drop in questioning about fever from 58 percent (vignettes) to 16 percent (observation). Second, the impact of competence on the probability of asking questions is much lower in observation than in the vignettes-in other words, the gap between competence and practice widens as one moves up the scale. For viral pharyngitis, a one-standard deviation increase in competence implies a 26 percent increase in the probability of enquiries concerning fever during vignettes, but only a 4 percent increase in observation.
The same results hold for treatment patterns.
10 In the case of viral self-limiting illnesses, providers know that they should not treat with anti-infectives (vignettes) but in treatment, the probability of treating with such drugs increases by close to 20 percent for the entire sample, both in the case of diarrhea and coughs with less than a three-day history. Moreover, as in our results regarding history taking, the gap between competence and practice is wider for more competent providers.
These results are troubling. It has long been thought that the primary problem with health care in low-income countries is related to the paucity of care (see, for instance, Box 8.10 in World Bank, 2003 ). Yet here we have a puzzle-despite the fact that the population is well-served by providers (with more then 70 to choose from within a 15-minute walk from every household) the quality of the provider-patient interaction is poor, with less than 3 minutes spent and 3 questions asked on average. Two related factors increase the severity of the problem. First, the effect of training and competence on practice is severely attenuated, despite higher competence levels, and the behavior of "better" providers is not much better than that of their "worse" counterparts. Second, private practice does not help, at least as much as we would like it to. Even strong incentives to providers (by linking profits to the number of patients seen) does not lead to as high an improvement in quality of care as one would have expected given the high level of competition. Although more competent providers do provide better care in terms of process indicators such as time and history-taking, this increase is small and there is a wide gap between what they know they should do and what they actually do, and this gap actually widens with competence.
To improve performance we need a better understanding of factors that affect this gap. In terms of policy, this is akin to saying that we do not need to increase the number of providers, or provide them with better training, but we do need to make sure that they practice in a manner that is consistent with their competence. On the flip side, the wedge also implies that increasing the number of providers in an area is not enough and neither is increasing the level of training unless the quality of health care actually provided in practice also increases. Whether or not this is the case depends, of course, on the manner in which providers use the knowledge they possess.
In the final section, we provide preliminary evidence that this wedge responds to incentives. Part of the gap between competence and practice is related to the specific incentives that providers face. In the public sector, with salaried jobs and little monitoring, the incentive to provide high-quality care is sharply reduced. In the private sector, there are very powerful incentives to provide one particular type of care-care that is demanded by the patient and that will cause him/her to return to the provider, whether or not this course of treatment is justified by standard-of-care protocols.
IV.2. Incentives and the "Wedge": Evidence from Public/Private Providers
We start by examining basic process indicators-the time spent with patients and the probability of an examination. Table 4 presents the same information as Table 3 but is broken down into public and private practices. Note that at every quality level public providers perform worse than private-they ask less history questions, are less likely to perform a physical examination, and spend less time with the patient. The gradient (the rate of increase up the quality ladder) is higher in the public sector than in the private so that there is some convergence at the top end. However, a low-quality public providerthe kind a poor person is likely to see (as indicated in Table 1 ) is prone to ask fewer than two questions, spend less than two minutes with each client, and does a physical exam of any kind in less than one-third of the visits. Perhaps it is not so surprising that even poor people prefer to pay the Rs. 20 or so for a low-quality provider rather than go to a public clinic with a qualified provider (and this is just in terms of clinical care without considering any possible differences in the degree of courtesy shown).
Some simple explanations for the differences might be that public providers see patients with a different set of conditions or generally less severe cases of the same conditions. This would imply that the quality of care is similar since less complicated cases might take less time and effort to resolve. Neither explanation is correct. The distribution of symptoms of the patients in both sectors was remarkably similar. Approximately 35 to 40 percent were for "pain" in both the public and private sector, and about the same for fever and/or cough. Another eight less frequent illness categories are almost identical between the sectors. Also, as measured by the number of days that people were sick before they sought medical treatment, the public sector tended to see more severe cases of the same conditions-people waited longer to go to public facilities (the median number of days a person was sick prior to the interaction in the public sector is seven compared to three for the private sector). Consequently, the case-mix bias should operate in the opposite direction to what we see in the data, and what we actually observe is probably a lower bound of the difference in process indicators between the public and private sector.
The same point can be made more rigorously in a regression context. Table 5 shows a set of regression results in which the time spent on patients and the probability of doing an examination are both explained by competence, public or private practice, type of neighborhood the practice is in, and whether, if public, the practice is in the out-patient ward of a general hospital. In all regressions we include a full set of dummies for the type of illness that the patient reported with, to control for potential selection issues.
Without controlling for the possibility that public providers have a much larger workload that would force them to spend less time with their patients regardless of their inclination, we find that they do, in fact, spend considerably less time with their patients (Column 1). Given that the average amount of time spent in the entire sample is only about 3.7 minutes the fact that the difference between public and private providers in Note: This table disaggregates provider practice (observed in the clinic) by competence measured in the vignettes and sector (public/private). History questions refer to the number of questions regarding the illness that the provider asked the patient. An examination consists of any physical contact between the provider and the patient or the use of measuring instruments, such as a thermometer, sphygmomanometer, or stethoscope. Note that an examination only implies that the device was used, not that is was used correctly. Fees charged refers to the total payment at the end of the interaction. Finally, public providers are those who were observed in their public practice and need not be providers who work only in the public sector.
clinics is also 3 minutes means that in a poor area, say, a private provider would average 5 minutes per client, the public provider only 2 minutes. Providers in public hospitals do spend about a minute more per client than other public providers located in smaller government dispensaries throughout the city, but even this is significantly less than the private sector.
When we control for the total number of patients seen per hour (during the period of observation) in Column 2, a substantial fraction of this effect is reduced. A heavier workload does explain some of the difference, but even with this accounted for, public providers still see patients for a significantly shorter period of time.
11 Columns 3 and 4 repeat this analysis for the probability of conducting a physical exam. Again, public providers are less likely to conduct any examination than their private counterparts. The difference remains large and significant once even controlling for the case load and the time spent with the patient, although it decreases from a 40 percent differential to 28 percent. Thus, even if public providers spent as much time with their patients as their private counterparts, they would still be less likely to undertake any sort of physical examination. Given that they are likely to see sicker patients, this is even more striking.
To analyze in greater detail the impact of poor incentives for the provision of health care, we can follow a similar strategy to our discussion on the gap between competence and practice above. Specifically, if we select only cases of diarrhea and cough with a short history (less than 3 days) we can directly compare the probability of asking specific questions in the vignettes to performance in practice. The results from this exercise are striking.
12 Again, the relationship between competence and the probability of asking relevant questions is much lower in practice than in the vignettes. The results are particularly dramatic for vomiting and questions about stool in diarrhea and fever and expectoration for cough, with the number of questions asked in practice by highly competent providers being less than one-half of those in vignettes.
Next, in addition to the practice penalty we also observe a public-sector penaltythe likelihood that a provider in the public sector uses his/her full knowledge in practice is much lower compared to providers in the private sector. For viral pharyngitis, the penalty is severe. In the vignettes we do not observe a significant difference between public and private providers in their probability of asking these questions. In practice however, the penalty on public providers is always significant and ranges from a 6.6 percent decline (expectoration) to a 12 percent decline (fever). The results for diarrhea are less emphatic, although we do observe a 50 percent difference in questions about fever similar to the case above. 13 This is due to the presence of a penalty in the vignettes as well. In the vignettes providers in the public sector often said that they would refer the case to the pediatric ward and thus did not ask any questions at all, although this was never observed in practice. Restricting the sample to those who did not refer gives us the same pattern of results as viral pharyngitis. Note: These regression results show the relationship between two process indicators (time spent with the patient and the probability of an examination) and competence, income, and sector. Columns (1) and (2) are ordinary least squares regressions and columns (3) and (4) are probit regressions. Standard errors are reported in [brackets] , (***) denotes significance at the 1 percent level, (**) at the 5 percent level and (*) at the 1 percent level. Errors are clustered at the level of the provider, since there are multiple interactions for every provider. All regressions control for the symptoms that the patient reported with. These include fever, pain, cold, cough, diarrhea, vomiting, injury, weakness, dermatological problems, and mental health issues.
This evidence shows that public providers do much less than private providers, even when controlling for workload and when two important features of case load either do not differ (types of problems) or would tend to lead to more time and examinations being necessary (severity). In the case of diarrhea the decrease in the probability of asking about fever and the nature of the stool implies that a public provider would probably be unable to differentially diagnose dysentery from viral diarrhea, with potentially life threatening consequences. The errors thus committed in the public sector are Type II errors (not doing something when it should be done), reflecting presumably differences in incentives between providers in the two sectors.
The evidence from the vignettes seems to indicate that private providers, while doing more for their patients, are doing too much (Type I errors). In an analysis similar to that above we find that after controlling for qualifications and the type of illness, public providers prescribe 0.13 less antibiotics (this amounts to 0.2 standard deviations of the distribution of antibiotics prescribed) and 0.53 less drugs overall (amounting to almost 0.4 standard deviations of the distribution of the number of drugs prescribed).
14 Proceeding to the diarrhea and viral pharyngitis cases our results are less clear. We do find clear evidence that private providers prescribe more antibiotics in both of these cases compared to their performance in the vignettes; in fact, competence does not affect the probability of receiving antibiotics in practice, although it strongly decreases the probability of receiving such drugs in the vignettes. In the case of diarrhea the difference between private and public providers is not significant in the provision of antibiotics and is significant at the 10 percent level of confidence for the provision of anti-diarrheals. For coughs and fevers of short duration (less than 3 days) we find that public providers prescribe fewer antibiotics, but only at higher levels of competence.
These results suggest that the gap between public and private providers is much higher in observation than in vignettes. However, the gap is in opposite directions for effort in treatment and appropriateness of treatment. In terms of effort exerted providers in the public sector perform worse. In contrast, when we look at treatment patterns, the private sector has a tendency to over-prescribe and medicate for disorders that are selflimiting. In other words, the public sector is more prone to Type II errors and the private sector to Type I errors. There is hence a further dimension to the standard public-private comparison, whereby the private sector is characterized as high quality-high cost and the public as low quality-low cost, and this relates to the multi-dimensional nature of quality. If we view quality solely as effort induced, the private sector clearly elicits higher quality from its providers. Alternatively, if we view quality as the extent to which the provider behaves in the patient's best interest, the comparison is not as clear-cut as before-while the private sector does more, it may be doing too much.
V. Discussion and Conclusion
This analysis has important implications for health policy in India. But it also points toward the need for radical rethinking of health care structures for the poor. An important idea to emerge from the influential Alma-Ata declaration (World Health Organization 1978) was that primary health care outcomes would improve with increased access. Thus, the declaration states that:
"Primary health care relies, at local and referral levels, on health workers, including physicians, nurses, midwives, auxiliaries and community workers as applicable, as well as traditional practitioners as needed, suitably trained socially and technically to work as a health team and to respond to the expressed health needs of the community." (Declaration of Alma Ata, World Health Organization, 1978) Consistent with this declaration, Indian health policy sought to actively improve access to health care (especially in rural areas) through a two-pronged strategy. First, a tier of health workers was created through rapid training programs (Registered Medical Practitioners), who would ostensibly act at the front line of a triaging system. Second, it was argued that by mainstreaming providers practicing traditional medicine (thus creating the categories of BAMS, BIMS and BUMS), cheap and efficient health care could be provided for the poor. Our analysis suggests that the key assumptions on which this policy was based-that providers would remain in the areas they were trained and would practice in a manner consistent with their training-were overly optimistic. low (less than 7 percent) and the probability of a referral increased with the competence of a provider. Providers with lower levels of competence were more likely to treat rather than refer illnesses. Further, providers trained in alternative systems of medicine were unable to insulate themselves from the exceptional penetration of the pharmaceutical markets in Delhi. We find, for instance, that although 28 percent of our sample of providers hold degrees in alternative medicines, less than 5 percent of all medicines used were Ayurvedic or Unani or Herbal remedies. Modes of practice therefore evolved in a manner that was inconsistent with the original ideas presented in the Alma Ata declaration.
Our findings show that the effect of creating a system with some highly qualified and some less qualified providers is even more pernicious due to the adverse impact on the practice of competent providers. What the data suggest (recall the widening of the gap between competence and practice at higher levels of competence) is that in the health market greater (and more varied) competition leads to a worsening of treatment patterns as more competent providers are faced with the choice of either catering to their patient's expectations or losing profits.
This sets up an interesting contrast between the incentives in the different institutional settings for medical care. Providers on salary have little incentive to spend much time on each patient and their practice confirms this. Providers paid on a fee-forservice basis have a strong incentive to cater to the particular demands of the client and will resort to treatment protocols that are not medically sound. Also, if the provider sells medicines there is an incentive to prescribe more than is necessary (85 percent of all interactions in the private sector resulted in some medicine being dispensed as opposed to prescribed). The evidence in our study indicates that both are prone to errors but of different kinds. Public providers exert less effort and treat symptomatically, if at all. Private providers are prone to over-medication. It is unclear what can be done to change these incentives in a systematic way.
If patients know themselves to be ill in such a way that primary care is needed, they are better off visiting a private provider. If they are unsure of the severity of their illness, or alternatively, are aware that their illness is severe and requires specialist attention, the public sector is the better choice. Unfortunately, most patients are unaware of the nature of their problems prior to a diagnosis. One strategy is to try to improve the level of medical education among patients. Since the large majority of care is in the private sector and since that sector is prone to follow the demands of the patient, a better informed patient is an obvious asset. This is better for the consumers themselves but also, inasmuch as they will use fewer antibiotics, there is a direct externality in the form of slower development of drug resistance. Less is known about the specific means that can be adopted in bringing about this change. There is some evidence that demonstration effects (through high standard-of-care facilities) change patient expectations, and if this is true, then using provider-patient interactions in public hospitals to demonstrate standard treatment protocols may prove effective.
The behavior of medical care providers is a seriously understudied area of research, particularly in the economics literature in developing countries. Since much of this behavior is opportunistic, in the sense that it reflects the underlying structure of incentives, economic insights are required to better structure analysis in this sector. While our results have been largely negative, suggesting that there are no "quick fixes," this paper and the research it draws on represent the first attempts to address this problem in a more systematic manner.
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